Thrombin receptor-activating peptides differentially stimulate platelet-derived growth factor production, monocytic cell adhesion, and E-selectin expression in human umbilical vein endothelial cells.
Recent studies have shown that the synthetic peptides SFL LRN and SFL LRN PND KYEPF (thrombin receptor-activating peptides (TRAP)) derived from the deduced sequence of the new amino terminus of the cleaved thrombin receptor can mimic thrombin receptor activation, act as full agonists for platelet activation, and induce prostaglandin I2 production as well as cytosolic Ca2+ increase in human umbilical vein endothelial cells (HUVEC). Here, we have compared the ability of these synthetic peptide ligands and thrombin to stimulate platelet-derived growth factor (PDGF) production by, and monocyte adhesion to, HUVEC. Thrombin (50 units/ml) and TRAP (25 microM) maximally stimulated monocyte adhesion. Furthermore, the stimulation of E-selectin cell surface expression and the steady-state E-selectin mRNA levels by thrombin and TRAP were comparable. Thrombin (50 units/ml) stimulated PDGF production 400% above the basal level in 24 h, whereas the 6-mer and 14-mer TRAP, even at 200 microM, did not significantly stimulate PDGF production. Northern analysis, however, revealed that TRAP at 100 microM stimulated PDGF-A and -B chain mRNA expression to a level similar to that induced by thrombin. These results suggest that activation of cell signaling by TRAP can mimic thrombin and is sufficient for the stimulation of monocyte adhesion to HUVEC; however, thrombin-stimulated PDGF production by HUVEC may require mechanisms in addition to the signaling events initiated by TRAP or may require the participation of a novel thrombin receptor.